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Storz videolaryngoscope (Karl Storz, Tuttlingen, 
Germany). We measured forces applied to the maxil-
lary incisors during direct laryngoscopy using a Macin-
tosh blade size IV and the videolaryngoscope. This 
challenging case was an extraordinary inclusion in a 
recent study [9] measuring forces on the maxillary inci-
sors during intubation, in which the attending anesthe-
siologist was blinded to the applied forces. Institutional 
Medical Ethics Committee approval and the patient’s 
written informed consent were obtained.
Case report
A 49-year-old woman (height, 1.69 m; weight, 104 kg; 
body mass index [BMI], 36.4 kg·m−2) presented for elec-
tive laparoscopic cholecystectomy. She was classifi ed as 
American Society of Anesthesiologists (ASA) II. 
Airway characteristics included a reduced interdental 
distance (2.9 cm), full dentition, reduced oropharyngeal 
view (Mallampati grade IV), reduced thyromental 
distance (5.5 cm), and normal neck movement. Both 
a poor glottic view and diffi cult intubation were 
anticipated.
Patient positioning was duly adjusted carefully into 
the ramped position prior to the induction of anesthe-
sia, using pillows and blankets to bring the patient’s 
sternal notch and the external auditory meatus into an 
imaginary horizontal line [10,11]. Direct laryngoscopy 
using a Macintosh blade size IV was initially selected 
for use with this patient. According to the study proto-
col, if intubation by direct laryngoscopy could not be 
achieved within 90 s, a backward, upward and right-
sided pressure on the thyroid and cricoid cartilages 
(BURP) maneuver [12,13] was to be employed. If the 
BURP maneuver failed to produce laryngeal exposure, 
the protocol called for the use of a videolaryngoscope.
We measured the forces on the laryngoscope blades 
with Flexiforce sensors (A201-25; Tekscan, South 
Abstract
This report describes the anesthetic management of an obese 
patient with a diffi cult airway and the merits of videolaryngos-
copy, specifi cally in terms of the reduced risk of dental damage 
during intubation. A 49-year-old woman (body mass index; 
BMI, 36 kg·m−2), was scheduled to undergo an elective laparo-
scopic cholecystectomy because of cholelithiasis. Based upon 
the obesity of the patient and preoperative metrics (Mallam-
pati grade IV; interdental distance of 2.9 cm; thyromental dis-
tance, 5.5 cm) a diffi cult airway was anticipated. Classic direct 
laryngoscopy using a Macintosh blade size IV failed, despite 
three intubation attempts—each resulting in a Cormack-
Lehane grade IV view. Intubation using a video-assisted Mac-
intosh laryngoscope (V-Mac; Karl Storz, Tuttlingen, Germany) 
was successful upon the fi rst attempt. The maximum force 
exerted on the patient’s maxillary incisors was 61 N by direct 
laryngoscopy and 7.6 N using the indirect videolaryngoscope, 
both using a Macintosh blade.
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Introduction
The recent introduction of laryngoscopes incorporating 
optics into the blade has improved glottic visualization 
[1–5]. However, it is not yet clear that this reduces 
airway trauma or reduces intubation times. Common 
tests, designed to predict diffi cult laryngoscopy, are 
of uncertain relevance when videolaryngoscopy is 
employed [6–8].
In this report, we review a case that demonstrates the 
value of a videolaryngoscope for the management of a 
diffi cult airway in an obese patient, using the V-Mac 
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Boston, MA, USA) attached to the blade of the laryn-
goscope at the area of contact with the maxillary teeth 
[9] (Fig. 1). Three sensors were mounted along the 
length of the blade to suffi ciently cover the surface 
likely to contact the teeth, given that the contact point 
could vary for the patient. Calibration was performed 
by applying a known mass (1 to 12 kg, in steps of 1 kg), 
using a fl at-headed screwdriver (as geometrical approxi-
mation of the contact with the teeth), to the sensors 
mounted upon the blade. The sensors were invariant to 
the contact point of the applied load. Data acquisition 
was achieved with a National Instruments DAQ6009 
(National Instruments, Austin, TX, USA) card at 
500 Hz, using Labview 7.0 (National Instruments) on a 
laptop com puter (Hewlett Packard, Palo Alto, CA, 
USA). Peak forces were subsequently noted for the 
laryngoscopy of the patient.
After preoxygenation for 3 min, induction of anesthe-
sia was carried out with intravenous 1 μg·kg−1 fentanyl, 
3 mg·kg−1 propofol, and rocuronium 0.7 mg·kg−1. The 
lungs were manually infl ated via a facemask, using 
sevofl urane in oxygen. The laryngoscope was inserted 
approximately 2 min after completion of induction. 
Three intubation attempts with direct laryngoscopy 
failed to secure the airway, and despite external laryn-
geal manipulation and BURP, all revealed a Cormack-
Lehane (C&L) grade IV view. The anesthesiologist 
then decided to use the V-Mac Storz videolaryngoscope 
(Karl Storz, Tuttlingen, Germany) [14] being trialled in 
the hospital. Videolaryngoscopy revealed a C&L grade 
I view and intubation was successful on the fi rst attempt. 
The force measurements were made by an assistant, and 
the intubating anesthesiologist was blinded to these 
measurements. The maximum force on the maxillary 
teeth was 61.0 N using Macintosh direct laryngoscopy, 
and 7.6 N using indirect videolaryngoscopy (Fig. 2). 
Peripheral oxygen saturation during this procedure 
stayed at more than 95%, due to intermittent manual 
bag ventilation with 100% oxygen, between the laryn-
goscopy attempts. At the end of the surgical procedure, 
following reversal of the neuromuscular blockade, the 
patient resumed spontaneous ventilation and was extu-
bated, fully awake in an upright position. No complica-
tions were encountered.
Discussion
Numerous studies using a variety of devices have com-
pared direct laryngoscopy and indirect videolaryngos-
copy. All have shown that videolaryngoscopy consistently 
results in improved glottic visualization [1–5]. But it 
remains to be demonstrated that this ensures that intu-
bation is either faster or less traumatic. To this end, 
measurement of the forces applied to the maxillary inci-
sors could be an objective measurement of the intuba-
tion diffi culty or the potential for dental injury [15,16]. 
Recently, our group found that, when using video-
assisted laryngoscopes, the forces exerted by the intu-
bating anesthesiologist on the patient’s maxillary 
incisors were reduced compared with the forces exerted 
with the classic Macintosh laryngoscope [9]. However, 
it still has to be proved whether the same will be the 
case in patients with diffi cult airways.
We were able to make continuous registrations of the 
forces exerted on the maxillary teeth during the intuba-
tion process in the patient reported here. The forces 
Fig. 1. Macintosh laryngoscope with sensors attached; detail 
of the placement of the Flexiforce (Tekscan, Boston, MA, 
USA) sensors used. The schematic shows the location of the 
sensors toward the rear of the laryngoscope blade
Fig. 2. Three attempts (indicated) at intubation with the 
classic (direct) laryngoscope show a high force applied to the 
maxillary incisors of the patient while trying to acquire a view 
of the glottis, whereas a much smaller force was applied with 
the (indirect) videolaryngoscope
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measured in this case report were signifi cantly reduced 
when using the Storz indirect video-assisted laryngo-
scope compared with direct laryngoscopy, both with a 
Macintosh blade. The attending anesthesiologist was 
unaware of the forces he was exerting. Additionally, the 
glottic view was considerably better and intubation was 
successful with the videolaryngoscope on the fi rst pass. 
Videolaryngoscopy does not just display the same view 
on a monitor screen as that shown by convenventional 
direct laryngoscopy; the video captured by a videolaryn-
goscope is very different from that of conventional 
direct laryngoscopy. It not only offers visualization of 
the glottic entrance but also shows a distal viewpoint 
unachievable with direct classical techniques. The Storz 
videolaryngoscope is inserted in a way similar to that 
used for a classic laryngoscope blade, as both use a 
Macintosh blade, diverting the tongue to the midline, 
making room for the insertion of an endotracheal 
tube. The manufacturers of other videolaryngoscopes 
(GlideScope, Verathon, WA, USA and Mc.Grath Series 
5, Aircraft Medical, Edinburgh, UK) advocate midline 
insertion and the use of a styletted endotracheal tube. 
Both the Airway Scope (Pentax-AWS system; AWS; 
Pentax, Tokyo, Japan) and the Airtraq (ATQ; Prodol 
Meditec, Vizcaya, Spain) are anatomically shaped rigid 
indirect videolaryngoscope intubation devices with an 
adjustable built-in monitor; both devices provide an 
indirect view of the glottis without requiring the laryn-
goscope’s line of sight [17–19]. These devices use a tube 
channel in the right side of the blade which holds the 
endotracheal tube and directs it towards the vocal 
cords.
The application of the BURP technique and careful 
positioning of the patient had little infl uence on the 
laryngeal view [20,21]. Diffi cult airways pose a grave 
risk to the patient, especially in emergency situations. 
In a case such as the one described above (obese patient; 
Mallampati grade IV; C&L, grade IV), it would often 
be necessary to enlist the help of additional devices 
and personnel. The excellent glottic view provided by 
the videolaryngoscope made such ancillary equipment 
unnecessary, and, as this case shows, reduced the need 
for excessive force on the laryngoscope.
A caveat remaining is that this case points to reduced 
forces applied to the maxillary incisors of a single 
patient, with a single videolaryngoscope; it is yet to be 
demonstrated this is also the case with different models 
of videolaryngoscopes. Although any contact with the 
maxillary teeth is undesirable, it is sometimes unavoid-
able when diffi cult laryngoscopies are encountered with 
classical direct laryngoscopy. Indeed, the incidence of 
accidental dental damage points to this phenomenon, 
which undoubtedly goes hand in hand with diffi culty of 
intubation [22,23]. Perianesthetic dental injury (inci-
dence varies from 0.04% to 12.08%) is considered to be 
the most frequent (one third of total) anesthesia-related 
cause for insurance claims [22,24].
In planned studies we intend to more extensively 
investigate the performance of various types of video-
laryngoscopes; specifi cally, the ease of intubation in the 
most challenging patients previously—those with high 
BMI and poor Mallampati grades.
Conclusion
The present case report shows that less force was needed 
to visualize the glottis entrance during laryngoscopy 
with Macintosh blades using indirect videolaryngoscopy 
compared with direct laryngoscopy. Dental damage 
may be reduced through better facilitated viewing of 
the glottis. Visualization and intubation were easy with 
the videolaryngoscope; especially in obese patients, the 
videolaryngoscope may provide an alternative intuba-
tion device and show better, less traumatic intubation 
conditions than the classic laryngoscope.
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